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LOCALIZATION DEVICE WITH
ANCHORING BARBS

TECHNICAL FIELD

This application claims priority of Provisional Patent
Application No. 60/135,233 filed May 21, 1999. This inven-
tion relates generally to medical devices, more particularly
to minimally invasive localization devices.

BACKGROUND OF THE INVENTION

Localization devices are frequently used 1n the treatment
of tumors to guide treatment to a specific location under
fluoroscopy or ultrasound. These devices can be manipu-
lated to engage tissue at the target site via one or more barbs,
fines, or other structures to prevent dislodgement or to
stabilize the region be treated. During a procedure, there
often 1s a tendency for an organ or other anatomical body to
shift as 1t 1s being manipulated. Certain procedures opti-
mally require stabilizing the position of the target structure
such that precise placement of treatment can occur. For
example, 1n brachytherapy of the prostate, interstitial
anchoring devices immobilize the prostate at a fixed distance
from a template to allow a brachytherapy needle to penetrate
to a known depth for the placement of the radioactive seed.
In other applications, anchoring of the target tissue or
structure 1s followed by treatment to same site. The usual
practice 1s for a separate surgical instrument to be guided to
the site marked by the localization device. Placement of the
second device usually requires a second entry site and
increases the duration that the patient 1s under fluoroscopy.

SUMMARY OF THE INVENTION

The foregoing problems are solved and a technical
advance 1s achieved 1n an 1llustrative embodiment of a
localization device comprising an outer needle cannula,
optionally with a sharp beveled tip, an 1nner sleeve cannula
and an anchor stylet comprising a plurality of preformed
superelastic alloy wires that once deployed from the end
sleeve and needle cannulae, function as curved barbs pro-
jecting outward to anchor the device into tissue, an organ, or
a foreign body. The combination of the anchoring wires and
sleeve cannula can be removed from the outer needle
cannula so that medicants or other materials can be 1nfused
at the anatomical site through the needle cannula. If desired,
the sleeve cannula and anchoring wires can be easily rein-
troduced 1nto the needle cannula. Without the sleeve cannula
to recompress the anchoring wires for reloading, 1t would be
very difficult to load the anchor stylet with i1ts outwardly-
projecting barbs 1nto the needle cannula. In one
embodiment, a smaller inner cannula 1s used to secure the
anchoring wires together and facilitate axial movement of
the anchor stylet within the sleeve cannula. Possible uses of
the localization device include positioning the anchor at a
target site and removing the outer needle cannula over the
anchor stylet and sleeve cannula. A dilator and sheath can
then be placed over the anchor such that a catheter, or other
device (e.g., a cryoprobe) can been introduced to the desired
location, usually following removal of the anchor stylet and
sleeve cannula.

In another embodiment of the present invention, a slidable
collet or other locking member, such as a pin vise, can be
included over the outer needle cannula for securing the
anchoring device against a template such as the type used 1n
a brachytherapy or hyperthermia treatment procedure. The
locking member can made to be removable from the proxi-
mal end to permit advancement of another device over the
needle.
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In another aspect of the invention, the surface of the outer
needle cannula about the distal end can be made to be
echogenic for visibility under ultrasound. Additionally, the
radiopacity of the device can be enhanced by the addition of
a well-known, biocompatible radiopaque material such as
tantalum, platinum, gold, etc., to one or more device com-
ponents.

BRIEF DESCRIPTION OF THE DRAWINGS

Embodiments of the invention will now be described by
way of example with reference to the accompanying
drawings, 1n which:

FIG. 1 depicts a pictorial view of a localization device of
the present mvention;

FIG. 1A 1s an enlarged view taken at line 1 A of FIG. 1
to 1llustrate the distal end of the localization device;

FIG. 2 depicts side views of the disassembled major
components of the device of FIG. 1;

FIG. 3 depicts a cross-sectional view taken along line
3—3 of FIG. 2;

FIG. 4 depicts a partially-sectional, enlarged side view of
an alternative embodiment of FIG. 1;

FIG. § depicts a side view of a second alternative embodi-
ment of FIG. 1;

FIG. 6 depicts a side view of a third alternative embodi-
ment of FIG. 1;

FIG. 7 depicts a conceptual view of the device of FIG. 1
being used as an anchor 1 a brachytherapy procedure; and

FIG. 8 depicts the device of FIG. 1 with a medical device
being advanced over the anchoring stylet and sleeve cannula
with the needle cannula having been removed.

DETAILED DESCRIPTION

An anchoring device 10 of the present invention 1is
depicted 1n FIGS. 1-3, comprising three major components:
an outer needle cannula 11, a cannula sleeve 13, and an
anchor stylet 40, the latter being mainly comprised of a
plurality of anchoring wires 12. Anchor stylet 40, as shown
in FIG. 2, comprises three anchoring wires 12, preferably
comprised of a superelastic alloy such as nitinol (NiTi). In
the 1llustrative embodiment, the anchoring wires 12 extend
the length of the anchor stylet 40. The distal portion 14 of
cach anchoring wire 12 1s formed 1nto a distal curve 41 that
extends laterally from the longitudinal axis 42 of the device
10 (about 2—3 mm in the illustrative embodiment) to form a
barb 15 that 1s capable of positively engaging tissue and
anchoring the device 10 therein. As defined herein, barb 135
includes any terminal shape capable of permitting the distal
portion 14 of the anchoring wires 12 to remain secured
within tissue and resist countertractional force, and includes,
but 1s not limited to, hooks, tines, forks, helixes, and other
structures. In the embodiment of FIG. 2, the anchor stylet 40
further comprises an anchoring wire holder 16 comprising a
cannula or sleeve that encloses and secures the anchoring
wires 12 while providing a low friction surface to facilitate
longitudinal movement of the anchor stylet 40 within the
coaxial sleeve cannula 13. Sleeve cannula 13 serves as a
restraint on the barbs 15, forcing them into a substantially
straightened conflguration to permit the anchor stylet 40
with sleeve cannula 13 to be loaded or reloaded mto the
outer needle cannula 11. As shown 1n FIG. 3, the anchoring
wires 12 can be fixedly secured within the lumen 43 of the
anchoring wire holder 16 with an adhesive 27 such as
LOCTITE™ 4014 cement (Loctite Corporation, Rocky Hill,

Conn.). To permit the cement to reach areas along the length
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of wire holder 16, a series of notches 26 can be made, as
shown 1n FIG. 2, through which the cement can be 1njected.
In the illustrative embodiment, notches 26 are placed at 6
mm and 9-10 cm from proximal end 28, and 3 cm from the
distal end 45 of the cannula 16 (the latter two notches not
shown). Alternate methods of securing the anchoring wires
in the anchoring wire holder 16 include, but are not limited
to, crimping, welding, banding, or wrapping. Fixing the
anchoring wires 12 within the anchoring wire holder 16
allows the barbs 15 to be maintained at the 1deal spacing that

provides maximal anchoring potential.

An alternate embodiment of anchor stylet 1s depicted 1n
FIG. 4, wherem the anchoring wire holder 16 1s eliminated
and the anchoring wires 12 are merely attached to each
other, such as at the proximal end 28 of the collective
anchoring wires 12. The connection 39 securing the anchor-
ing wires together can include a crimp or band, as shown 1n
FIG. 4, or alternatively a solder joint, spot weld, adhesive or
some other well known means of joining wires. Possible
situations where the anchoring wire holder 16 might be
omitted would be where reloading of the anchor stylet 40,
once withdrawn, would not be necessary, and where the size
and/or number of anchoring wires would not allow the extra
cannula and still have a device with the desired small
diameter. In the illustrative embodiment, used in brachy-
therapy procedures, the preferred diameter of anchoring
wire 12 1s 0.012"; however, larger or smaller diameter wire
can be used, depending on the application. Using larger wire
in the 0.010-0.014" range would reduce the likelihood of
using the anchoring wire holder 16. The additional function
of the wire holder cannula 16 1s to provide rigidity to the
anchor stylet 40. The use of smaller wire permits increasing
the number of barbs 15 of the anchor stylet 40. FIG. 5
depicts an alternative embodiment having five barbs 15 (and
five anchoring wires 12). Two to 9 wires represents a
possible range of barbs with the preferable number being 3
to 7.

An alternative embodiment of the anchor stylet i1s
depicted 1 FIG. 6 1n which the anchoring wires 12 do not
extend the length of the device, but rather the individual
anchor wires are attached to a proximal shaft 17 by a well
known method of connecting 31 such as a solder joint or
crimp. The proximal shaft can be made of the same or a
different material and can be made rigid or flexible.

The anchoring wires 12, preferably made of nitinol or
other superelastic alloy, are formed to the desired curve
shape 41 by well-known methods of either heat treating or
cold working the wires until deformation occurs with bend-
ing stresses removed. In the case of the 1illustrative
embodiment, a bend having a 0.09025" 1nside radius is
produced by maintaining the 0.012" mitinol wire over a
0.185" pin and subjecting the wire to extreme heat. To cold
work the wire, 1t must be overstressed over a mandril or pin
until permanent deformation occurs such that partial recov-
ery results 1n the desired shape. Cold working yields a
bending region contains a localized region of martensitic
material, whereas heat treatment produces a uniformly aus-
tenitic state 1n the absence of further stress being applied.
Stress-induced martensite results from bending or stressing
superelastic material 1in the austenitic state. This condition
occurs while the barbs 15 are retracted into the sleeve
cannula 13 or needle cannula 11.

Returning to FIG. 2, the outer needle cannula 11 delivers
the anchor stylet 40 to the target site. The distal end 20 of
outer needle cannula 11 of the 1llustrative embodiment can
include a sharp beveled tip 25 to facilitate penetration of
fissue. To increase visibility of the device during placement,
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an 1maging enhancement component 19 can be included at
or near the distal end 20 of the outer needle cannula. In the
illustrative embodiment, the 1maging enhancement compo-
nent 19 comprises an echogenic region 21 having a surface
specially textured to reflect energy from an ultrasound
delivery source. Alternatively, 1imaging enhancement com-
ponent 19 can include a material of increased radiopacity
such as tantalum, platinum, gold, etc. to permit better
visualization under fluoroscopy. This enhancement may
include bands, printed 1ndica, or markers incorporated into
the needle wall such as eyelets filled with radiopaque
material. Additionally, one or more components of the
anchoring device 10 itself can be made of radiopaque
material.

In the 1llustrative embodiment, which 1s optimized for use
as a stabilization device during a brachytherapy procedure,
the outer needle cannula 11 1s approximately 25 cm long and
made from 18 gauge extra-thin wall stainless steel cannula;
optionally the length may be approximately 20 cm. The
sleeve cannula 13 1s approximately 28 cm and made of 19.5
cgauge thin-wall stainless steel cannula. The anchoring wire
holder 16 comprises a 21.5 gauge thin-wall cannula that 1s
approximately 29 cm 1n length. In the 1illustrative
embodiment, each of the cannulae include a 2-3 ¢m handle
portion (22,23,24) comprised of a plastic sleeve or other
material attachable to the cannula. As shown i FIG. 1,
handle 24 of the anchoring wire holder 16 is situated at the
proximal end 28 of the device 10 with handle 23 of the
sleeve cannula 13 adjacent to handle 24. When the handles
23 and 24 are abutting, the barbs are exposed from the distal
end 44. Withdrawal of handle 24 about 5 mm allows the
barbs to retract into the sleeve cannula 13. Handle 22 of the
outer needle cannula 11 1s situated adjacent to handle 23. As
with handles 23 and 24, when handles 22 and 23 are
abutting, the barbs 15 are exposed from the tip 20 of the
needle cannula 11 and retract when handle 23 1s withdrawn
about 5 cm. Color coding the individual handles (22,23,24)
allows the operator to easily distinguish the position of the
handles and determine the deployment state from viewing
the portion of the device 10 outside the patient.

The device of FIG. 1 includes a longitudinally slidable
locking member 18 that allows the anchoring device to be
secured or locked against a template such as that which is
often used 1n conjunction with brachytherapy seeding or
interstitial hyperthermia procedure. The shidable locking
member 18 of the 1llustrative embodiment 1s an 0.3" diam-
eter pin vise that can be positioned against the template and
tichtened to prevent longitudinal movement. While the
proximal handle 22 of the outer needle cannula 11 prevents
the pin vise 18 from being removed from the proximal end
28 of the device 10, an alternative embodiment of the
invention includes cannulae (11,13,16) without proximal
handles (22,23,24) such that the locking member 18 is
removable from the needle cannula 11 while the device is
being used in the patient. Still another embodiment includes
having a longitudinal side channel on the locking device that
allows 1t to be laterally removed from the needle cannula 11
without requiring elimination of the proximal handles (22,
23.24).

FIG. 7 depicts a conceptual view of use of the device of
FIG. 1 as an anchor 1n a brachytherapy procedure. In the
illustrative example, a pair of anchoring devices 10 are
inserted through holes 36 1n the template 32, which is
usually part of a stereotaxic guiding system attached to the
patient. The second anchoring device 10 permits better
stabilization of the anatomical site 33 or structure being
treated. Immobilization of the structure 1s especially impor-
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tant 1n prostate brachytherapy where the prostate gland 33
must be maintained at a constant distance from the template
32 so that a given brachytherapy delivery device 34 can be
introduced to a precise, known depth to deliver a radioactive
sced 35 at the desired target location. Without proper
anchoring, the prostate 1s prone to movement as 1t 1s being
manipulated, making precise placement very difficult.
Another procedure 1n which anchoring 1s important 1s lap-
aroscopic cryogenic treatment of kidney tumors. Without
sufficient anchoring, significant movement of the kidney 1is
likely to occur during the procedure as the cryoprobe is
advanced to the treatment site.

While the present invention 1s effective as an anchoring
device used together with other ancillary treatment devices,
a unique benefit 1s the ability to maintain position of the
outer needle cannula 11 at the desired anatomical site while
remove the anchor stylet 40 with sleeve cannula 13, then
introducing another instrument to infuse/aspirate material
from the site, and finally, reintroducing the anchor stylet 40
inside the needle cannula 13 1if desired.

An alternate use of the present device 1s as a guide for
introducing other treatment devices 38 over the anchoring
stylet 40 as depicted 1n FIG. 8. If proximal handles 23 and
24 are not present or sized to allow the outer needle cannula
11 to slide over the sleeve cannula 13 and anchor stylet 40,
then removal of the outer needle cannula permits a dilator
with sheath, catheter, or other device 38, such as a
cryoprobe, electrosurgical device, etc., to be advanced over
the anchor stylet 40 and sleeve cannula 13 to precisely
deliver treatment to the target site. Optionally, the sleeve
cannula 13 can be removed along with the needle cannula 11
with the barbs 15 then being closed by remtroducing the
sleeve cannula 13 and/or the needle cannula 11 or using the
ancillary device 38, if appropriate, to advance over the distal
portion 14 of the anchoring wires 12 to permit removal of
the anchor stylet 440.

The anchoring device functions both as a means to
stabilize movement of the anatomical site, while providing
a visible target under fluoroscopy or ultrasound and a
conduit through which devices or materials can be intro-
duced. It 1s envisaged that the present invention can be used
to mark, stabilize, and treat tumor by brachytherapy,
chemotherapy, cryotherapy, thermal ablation, photo radia-
fion therapy, or other modalities. Other possible uses include
gene therapy, biopsy procedures, aspiration, or infusion of
other types of medicants.

What 1s claimed 1is:

1. A localization device (10) comprising;:

an outer needle cannula (11) having a distal end (20);

a plurality of anchoring wires (12) comprising a super-
clastic material, the anchoring wires further having
distal portions (14) extending laterally outward while in
the unstressed state to form barbs (15) capable of
engaging tissue; and

a sleeve cannula (13) to constrain the distal portions of the
anchoring wires 1nto a substantially straight
configuration, the sleeve cannula slidably disposed
within the outer needle cannula, the distal portions of
the anchoring wires extending beyond the distal end of
the sleeve cannula and the distal end of the outer needle
cannula 1n the deployed condition.

2. The device of claim 1 wherein the anchoring needles

extend substantially the length of the localization device.

3. The device of claim 2 further including an anchoring

wire holder (16) comprising a hollow cannula, the anchoring
wires fixedly attached within the lumen of the anchoring,
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wire holder such that each of the distal portions of the
anchoring wires radiate outward therefrom in their
unstressed state.

4. The device of claim 1 wherein the distal tip of the outer
needle cannula includes a beveled edge.

5. The device of claim 1 wherein the anchoring needles are
attached about the distal end of a proximal shaft (17), the
proximal shait extending at least substantially the length of
the localization device.

6. The device of claim 1 further comprising a movable

securing member (18) disposed over the outer needle can-
nula.

7. The device of claim 6 wherein the movable collet can be
removed from the proximal end of the localization device.
8. The device of claim 1 wherein the outer needle cannula
further comprises an 1maging enhancement component.

9. The device of claim 8 wherein the imaging enhancement
component comprises an echogenic marker.

10. The device of claim 8 wherein the imaging enhancement
component comprises a radiopaque material.

11. The device of claim 1 wherein the anchoring wires
comprise a nickel-titantum alloy.

12. A localization device (10) comprising;:

an outer needle cannula (11);

a plurality of anchoring wires (12) made of a superelastic
material, the distal portions (14) of the anchoring wires
extending laterally outward 1n the unstressed state to
form barbs (15) capable of engaging tissue, the anchor-
ing needles extending substantially the length of the
localization device;

an anchoring wire holder (16) comprising a hollow
cannula, the anchoring wires fixedly attached within
the lumen of the anchoring wire holder such that each
of the distal portions of the anchoring wires radiate
outward therefrom 1in their unstressed state; and

a sleeve cannula (13) to constrain the distal portions of the
anchoring wires 1nto a substantially straight
conflguration, the sleeve cannula shidably disposed
within the outer needle cannula, the distal portions of
the anchoring wires extending beyond the distal end of
the sleeve cannula and the distal end of the outer needle
cannula 1n the deployed condition.

13. The device of claim 12 further comprising a movable

collet (18) disposed over the outer needle cannula.

14. The device of claim 13 wherein the movable collet can
be removed from the proximal end of the localization device
such that an ancillary device can be advanced thercover.

15. The device of claim 12 wherein the outer needle
cannula further comprises an imaging enhancement compo-
nent.

16. The device of claim 15 wherein the 1maging enhance-
ment component comprises an echogenic marker.

17. The device of claim 15 wherein the 1imaging enhance-
ment component comprises a radiopaque material.

18. The device of claim 12 wherein the anchoring wires
comprise a nickel-titanium alloy.

19. A localization device (10) comprising:

an outer needle cannula (11) having a distal end (20), the
outer needle cannula having a echogenic region dis-
posed about the distal end thereof;

at least three anchoring wires (12) comprising a nickel-
titanium alloy, the distal portions (14) of the anchoring
wires extending laterally outward in the unstressed
state to form barbs (15) capable of engaging tissue;

an anchoring wire holder (16) comprising a hollow
cannula, the anchoring wires fixedly attached within
the lumen of the anchoring wire holder such that each
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of the distal portions of the anchoring wires radiate the sleeve cannula and the distal end of the outer needle
outward therefrom 1in their unstressed state; cannula 1n the deployed condition; and

a sleeve cannula (13) to constrain the distal portions of the a movable collet slidably disposed over the outer needle
anchoring wires 1nto a substantially straight cannula, the collet capable of being removed from the

configuration, the sleeve cannula slidably disposed 3 proximal end of the localization device.

within the outer needle cannula, the distal portions of

the anchoring wires extending beyond the distal end of %k ok % ok
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